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(57) Abréegée/Abstract:

The Invention relates to a steel back two-way synchronous drawloom and a use method thereof. The drawloom comprises an
upper die base, an upper die board, a lower die base and a lower die board, and further comprises a molded upper die and a
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(57) Abrege(suite)/Abstract(continued):
working positioning lower die, wherein the molded upper die iIs mounted on the upper die board, and comprises a blade slidir

board, a left blade, a right blade, a left inner slider, a right inner slider, a left outer slider and a right outer slider; the workir
positioning lower die Is mounted on the lower die board, and comprises a concave die, a product floating block and a floatir
spring; the lower part of the lower die board is provided with a pushing rod; the lower die base Is fixed and mounted with a left ar
right supporting blocks corresponding to the left and right outer sliders, and the left and the right supporting blocks are passed
through and mounted on the lower die board lengthwise. With the adoption of a two-way synchronous broaching gear method, a
gear of a product In the invention has the advantages of high density, high strength, as well as uniform and neat arrangement;
furthermore, a brake pad of the product in the invention has the advantage of high shear strength. In addition, the drawloom has
high production efficiency, stable whole production process, a firm gear root, and non easy falling, as well as Is adaptable to be

produced In mass.
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ABSTRACT

The invention relates to a steel back two-way synchronous drawloom and
a use method thereof. The drawloom comprises an upper die base, an upper
die board, a lower die base and a lower die board, and further comprises a
molded upper die and a working positioning lower die, wherein the molded
upper die is mounted on the upper die board, and comprises a blade sliding
board, a left blade, a right blade, a left inner slider, a right inner slider, a left
outer slider and a right outer slider; the working positioning lower die is
mounted on the lower die board, and comprises a concave die, a product
floating block and a floating spring; the lower part of the lower die board is
provided with a pushing rod; the lower die base is fixed and mounted with a left
and right supporting blocks corresponding to the left and right outer sliders,
and the left and the right supporting blocks are passed through and mounted
on the lower die board lengthwise. With the adoption of a two-way
synchronous broaching gear method, a gear of a product in the invention has
the advantages of high density, high strength, as well as uniform and neat
arrangement; furthermore, a brake pad of the product in the invention has the
advantage of high shear strength. In addition, the drawloom has high
production efficiency, stable whole production process, a firm gear root, and

non easy falling, as well as is adaptable to be produced Iin mass.
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DESCRIPTION

Steel Back Two-Way Synchronous Drawloom and Use Method Thereof

Technical Field of the Invention
The invention relates to the technical field of parts and components of an

automobile, particularly to a steel back two-way synchronous drawloom of a

brake pad of the automobile, and a use method thereof.

Technical Background of the Invention

A brake pad of small and medium sized automobiles generally includes a
steel back and a friction block, wherein the friction block is bonded and formed
by friction materials such as an enhanced material, an adhesive, a filler and so
on; and the steel back bears and supports the friction block and is stamped by
and made of a steel board. When the automobile is braked, the steel back is
pushed by a brake clamp, and its friction block contacts a brake disk or a brake
drum and friction is produced; hence the objective that the automobile is
decelerated or braked will be achieved through the friction. As a brake pad is
the most critical part of a brake system of the automobile and plays a decisive
role in the brake effect, the glued firmness between the steel back and a
friction material and the strength of the steel back are the most important factor
for the brake effect.

Currently, the steel back in the market is mainly divided into three types:

a burred steel back, wherein a proprietary CNC apparatus is adopted, and

the surface of the steel back is burred; the broaching gear of this steel back is
lower in density, not firm enough and easy to be fallen down; meanwhile, the
production efficiency of the steel back is low, and hence the steel back cannot
be produced in mass;

a counterbore steel back, wherein a certain number of counterholes (blind
holes) is punched on the surface of the steel back ; when the steel back is
bonded on a friction matenal, the friction material will move into the
counterbore (the blind holes), so as to increase the shear strength of the brake

pad; however, the counterhore (the blind holes) influences the appearance and
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flatness of a product during its process; and

a network locking steel back, wherein a steel mesh is directly welded on
the steel back , so as to increase the shear strength between the steel back
and a friction material to some extent, however, compared to the burred steel
back, the shear strength of the network locking steel back is relatively low, and
hence the network locking steel back can only be used within a specific range.

The applicant has developed a steel back automatic drawioom (China
invention patent CN101979200A). The drawloom can form a two-way
broaching gear on the steel back, with the advantages of fast and stable
processing, a firm gear root and high shear strength. However, as to the steel
back automatic drawloom, the two-way broaching gear shall be processed on
the material of the same steel back for two times. That is, firstly, the broaching
gear in one direction shall be processed, and then the broaching gear in the
other direction shall be processed. Therefore, the processing efficiency shall
yet be to be improved. Moreover, the processing method of the prior two-way
broaching gear is also easy to produce height difference, thus influencing the

appearance and use performance of a product.

Summary of the Invention

The objective of the invention is to provide a steel back two-way
synchronous drawloom and a use method thereof. With the drawloom and the
use mehtod, the two-way broaching gear can be molded for only one time, with
the advantages of high processing efficiency, uniform height of the gear, a firm
gear root, and no easy falling; furthermore, it is suitable for mass production
and used widely.

The technical problems to be solved in the invention are realized through

the following technical proposal:

A steel back two-way synchronous drawloom comprises an upper die
base connected with an oil hydraulic machine, an upper die board mounted at
the lower part of the upper die base, a lower die base connected with the oil
hydraulic machine, and a lower die board mounted on the upper part of the

lower die base in parallel, wherein the drawloom further comprises a molded
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upper die and a working positioning lower die; the molded upper die is
mounted on the upper die board, and comprises a blade sliding board, a left
blade, a right blade, a left inner slider, a right inner slider, a left outer slider and
a right outer slider; the left and the right inner sliders are mounted at the lower
part of the blade sliding board, symmetrically, horizontally and slidably; the left
and the right blades are respectively fixed and mounted at the lower surfaces
of the left and the right inner sliders; a spring is mounted between the left and
the rnight inner sliders horizontally;, the left and the right outer sliders are
respectively mounted at the outer sides of the left and the right inner sliders;
the working positioning lower die is mounted on the lower die board, and
comprises a concave die, a product floating block and a floating spring; a
working positioning type cavity is formed between the concave die and the
prodUct floating block; the pushing rod is provided at the lower part of the lower
die base fixed and mounted with a left and right supporting blocks
corresponding to the left and right outer sliders; and the left and the right
supporting blocks are passed through and mounted on the lower die board
lengthwise.

One side of the lower die base is vertically fixed and mounted with a
position-limited post.

The left and the right outer sliders as well as the left and the right inner
sliders are all wedge-shaped blocks, and the lower ends of their contacting
surfaces are inwards inclined.

The lower surface of the lower die board is fixed and mounted with a lower
supporting board of which the bottom is fixed and mounted with the pushing

rod.

The surfaces of the left and the right blades are all provided with a
broaching gear regularly distributed, of which the density is 6 broaching gears /
square millimeter.

The left and the right blades are slidably inserted and mounted together
and their broaching gears are crossly provided.

The use method of the steel back synchronous drawloom comprises the

following steps:
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Step 1: A raw material is placed in the working positioning type cavity
between the concave die and the product floating block;

Step 2: The upper die base, driven by an oil hydraulic machine, is moved
toward the lower die base;

Step 3. The left and the right blades are fitted with the raw material; the
pushing rod transmits reactive force to the lower die board under the action of
a nitrogen spring of the oil hydraulic machine, providing acting force in vertical
direction for a blade broaching gear which i1s inserted into the raw material;
meanwhile, the left and the right supporting blocks fixed on the lower die block
execute force on the left and the right outer sliders, push them to move
forwards, hence push the left and the right inner sliders to move inwards, push
the left and the right blades to move inwards and horizontally, and thus form
the gear on the surface of the raw material;

otep 4. The left and the right blades continuously move deep into the
surface layer of the raw material during their movement, until the upper and the
lower die boards are completely closed; at this time, the depth of the left and
the right blades moving into the raw material reaches a set value;

Step 5. The upper die base, driven by the oil hydraulic machine,
continuously moves downwards; at this time, the left and the right blades stop
executing force in the vertical direction; the left and the right supporting blocks
continuously push the left and the right outer sliders to move upwards; the left
and the right blades continuously move along the horizontal direction; and the
gear of the surface of the raw material, under the action of the left and the right
blades, Is gradually increased until it is under the limit state, and forms a
two-way broaching gear;

Step 6: The oil hydraulic machine drives the upper die base to be
Increased; the left and the right blades move back to the original place, and
one cycle of the broaching gear of the product is ended; and

Step 7: Afinished product is obtained after the broaching gear is taken out,
and the steps from Step 1 to Step 7 are continuously carried out.

The advantages and beneficial effects of the invention are as follows:
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1.The drawloom adopts synchronous opposite movement for the left and
the right blades to realize the synchronous processing of the blade gear in two
directions at the same time and complete the pull pattern of a product all at a
once, with the advantages of higher speed and efficiency.

2. The drawloom has the advantages of easy control of the height of the
gear as a finished product, smaller height difference of the gears in two
directions, more elegant appearance, and more uniform and neat gear
arrangement. As the gear is pulled in the left and right directions synchronously,
the gear has the advantages of higher strength, more stability, and non easy
falling. A brake pad as the finished product has higher shear strength after it is
processed.

3. As to the drawloom, as the gear is processed in two directions, the
lateral forces are counteracted with each other; the force, executed on the
product by the broaching gear, Is decreased, so that the product size is more
stable.

4. As to the drawloom, a mold has advantages of simple structure, high
stability and easier maintenance.

5. As to the drawloom, the lower die of the mold is fixed, and the product is
placed in the lower die, thus being easy for the product to transport feeds
automatically.

6. With the adoption of a two-way synchronous broaching gear method,
the gear of the product has the advantages of high density, high strength,
uniform and near arrangement, high shear strength of a brake pad of the
product, high production efficiency, more stable whole production process, and
more firm and not easy falling of a gear root, thus being suitable for mass

production.

Drawings of the Invention

Figure 1 is a diagram of the initial state of a steel back two-way
synchronous drawloom according to the invention.

Figure 2 is a diagram of the working state of a steel back two-way

synchronous drawloom according to the invention.
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The figure numbers of the steel back two-way synchronous drawloom and

the use method thereof are described in the followings:

1. Lower Die Base 2. Left Supporting Block  3:lower Die Board 4: Adjusting Block

5: Upper Die Board | | 8. Base Board
6. Blocking Block 7. Upper Die Base

9. Left Outer Slider 10: Left Inner Slider
11: Left Blade 12: Spring
13: Blade Sliding

| 16: Right Outer
Board 14. Blade Base Board 15: Right Inner Slider

Slider

17 Position-Limited | |
19: Right Supporting 20:Lower Supporting

Post 18 Right Blade
Block Board
21: Concave Die 22: Product Floating . 24: Floating Spring
Bk 23. Pushing Rod
oC

25: Pull Pattern
Product

5 Embodiments of the Invention

With the combination of drawings, a steel back automatic drawloom and a

use method thereof will be further described in the followings.

As shown in Figures 1 and 2, a steel back two-way synchronous
drawnloom comprises an upper die base 7 connected with an oil hydraulic
10 machine, an upper die board 5 mounted at the lower part of the upper die base

7, a lower die base 1 connected with the oil hydraulic machine, and a lower die

board 3 mounted on the upper part of the lower die base 1 in parallel; the

drawnloom further comprises a molded upper die and a working positioning
lower die; the molded upper die is mounted on the upper die board, and
15  comprises a blade sliding board 13, a left blade 11, a right blade 18, a left inner
slider 10, a right inner siider 15, a left outer slider 9 and a right outer slider 16:

the left and the right inner sliders 10 and 15 are mounted at the lower part of
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the blade sliding board 13, symmetrically, horizontally and slidably; a blade
base board 14 i1s mounted between the blade sliding board 13 and the upper
die base 7, the left and the right blades are respectively fastened and mounted
at the lower surfaces of the left and the right inner sliders 10 and 15; the
surfaces of the left and the right blades 11 and 18 are all provided with a
broaching gear regularly distributed, of which the density is 6 broaching gears /
square millimeter; the left and the right blades 11 and 18 are slidably inserted
and mounted together; the broaching gear is provided crossly; a spring 12 is
mounted between the left and the right inner sliders 10 and 15 horizontally; the
left and the right outer sliders 9 and 16 are respectively mounted at the outer
sides of the left and the right inner sliders 10 and 15; a blocking block 6 is
mounted between the outer sides of the left and the right outer sliders 9 and 16
and the upper die board 5; a base board 8 is mounted between the top of the
blocking block 6 and the upper die base 7; the left and the right outer sliders 9
and 16 as well as the left and the right inner sliders10 and 15 are all
wedge-shaped blocks; the lower ends of their contacting surfaces are inwards
Inclined; and an adjusting block 4 is provided at the bottom of the left outer
slider.

The working positioning lower die is mounted on the lower die board 3,
and comprises a concave die 21, a product floating block 22 and a floating
spring 24; a working positioning type cavity is formed between the concave die
21 and the product floating block 22;

The lower part of the lower die board 3 is provided with a pushing rod 23.

The lower surface of the lower die board 3 is fixed and mounted with a lower
supporting board 20 of which the bottom is fixed and mounted with the pushing
rod 23. The lower part of the pushing rod 23 is provided with a nitrogen spring
of an oll hydraulic machine.

The lower die base 1 is fixed and mounted with a left and right supporting
blocks 2 and 19 corresponding to the left and the right outer sliders 9 and 16.
The right supporting block 19 is passed through and mounted at the lower die
board 3 lengthwise. One side of the lower die base 1 is vertically fixed and

mounted with a position-limited post 17.
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The use method of the steel back synchronous drawloom comprises the
following steps:

Step 1: The raw material of the pull pattern product 25 is placed in the
working positioning type cavity between the concave die 21 and the product

floating block 22;
Step 2. The upper die base 7, driven by the oll hydraulic machine, Is

moved toward the lower die base 1;

Step 3. The left and the right blades 11 and 18 are fitted with the raw
material; the pushing rod 23 transmits reactive force to the lower die board 5
under the action of the nitrogen spring of the oil hydraulic machine, providing
acting force in vertical direction for a blade broaching gear which is inserted
Into the raw material, meanwhile, the left and the right supporting blocks 2 and
O fixed on the lower die block execute force on the left and the right outer
sliders 9 and 16, push them to move forwards, hence push the left and the
right inner sliders10 and 15 to move inwards, push the left and the right blades
11 and 18 to move inwards and horizontally, and thus form the gear on the
surface of the raw material;

Step 4. The left and the right blades 11 and 18 continuously move deep
Into the surface layer of the raw material during their movement, until the upper
and the lower die boards 5 and 3 are completely closed; at this time, the depth
of the left and the right blades moving into the raw material reaches a set
value;

Step 5. The upper die base 7, driven by the oil hydraulic machine,
continuously moves downwards,; at this time, the left and the right blades 11
and 18 stop executing force in the vertical direction; the left and the right
supporting blocks 2 and 19 continuously push the left and the right outer
sliders 9 and 16 to move upwards; the left and the right blades 11 and 18
continuously move along the horizontal direction; the gear of the surface of the
raw material, under the action of the left and the right blades, is gradually
iIncreased until the position-limited post 17 contacts the upper die base 7 (in
Figure 2, H=0); the upper die base stops moving downwards; the height of the

gear reaches the limit state, and a two-way broaching gear is formed;
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Step 6: The oil hydraulic machine drives the upper die base 7 to be
increased: the left and the right blades 11 and 18, under the action by a spring
12, move back to the original place; and one cycle of the broaching gear of the

product is ended; and
Step 7: A pull pattern product is taken out, and the steps from Step 1 to

Step 7 are continuously carried out.



10

15

20

25

30

CA 02811196 2013-02-19

-10-

CLAIMS

1. A steel back synchronous drawloom, comprising an upper die base
connected with an oil hydraulic machine, an upper die board mounted at the
lower part of the upper die base, a lower die base connected with the oil
hydraulic machine, and a lower die board mounted on the upper part of the
lower die base in parallel, wherein the drawloom further comprises a molded
upper die and a working positioning lower die; the molded upper die is
mounted on the upper die board, and comprises a blade sliding board, a left
blade, a right blade, a left inner slider, a right inner slider, a left outer slider and
a right outer slider; the left and the right inner sliders are mounted at the lower
part of the blade sliding board, symmetrically, horizontally and slidably; the left
and the right blades are respectively fixed and mounted at the lower surfaces
of the left and the right inner sliders; a spring is mounted between the left and
the right inner sliders horizontally; the left and the right outer sliders are
respectively mounted at the outer sides of the left and the right inner sliders;
the working positioning lower die Is mounted on the lower die board, and
comprises a concave die, a product floating block and a floating spring; a
working positioning type cavity i1s formed between the concave die and the
product floating block; the pushing rod is provided at the lower part of the lower
die base fixed and mounted with a left and right supporting blocks
corresponding to the left and right outer sliders; and the left and the right
supporting blocks are passed through and mounted on the lower die board

lengthwise.

2. The steel back two-way synchronous drawloom according to claim 1,
wherein one side of the lower die base is vertically fixed and mounted with a
position-limited post.

3. The steel back two-way synchronous drawloom according to claim 1,
wherein the left and the right outer sliders as well as the left and the right inner
sliders are all wedge-shaped blocks, and the lower ends of their contacting
surfaces are inwards inclined.

4. The steel back two-way synchronous drawloom according to claim 1,

wherein the lower surface of the lower die board is fixed and mounted with a
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lower supporting board, of which the bottom is fixed and mounted with the
pushing rod. 5. The steel back two-way synchronous drawloom according to
claim 1, wherein the surfaces of the left and the right blades are all provided
with a broaching gear regularly distributed, of which the density i1s 6 broaching
gears / square millimeter.

6. The steel back two-way synchronous drawloom according to claim 1,
wherein the left and the right blades are slidably inserted and mounted
together and their broaching gears are crossly provided.

/7. A method of the steel back two-way synchronous drawloom according
to claim 1, wherein the use method comprises the following steps:

Step 1. A raw material Is placed In the working positioning type cavity
between the concave die and the product floating block;

Step 2: The upper die base, driven by an oll hydraulic machine, iIs moved
toward the lower die base;

Step 3: The left and the right blades are fitted with the raw material; the
pushing rod transmits reactive force to the lower die board under the action of
a nitrogen spring of the oil hydraulic machine, providing acting force in vertical
direction for a blade broaching gear which Is inserted into the raw material;
meanwhile, the left and the right supporting blocks fixed on the lower die block
execute force on the left and the right outer sliders, push them to move
forwards, hence push the left and the right inner sliders to move inwards, push
the left and the right blades to move inwards and horizontally, and thus form a

gear on the surface of the raw material;

Step 4: The left and the right blades continuously move deep into the
surface layer of the raw material during their movement, until the upper and the
lower die boards are completely closed; at this time, the depth of the left and
the right blades moving into the raw material reaches a set value;

Step 5. The upper die base, driven by the oil hydraulic machine,
continuously moves downwards; at this time, the left and the right blades stop
executing force in the vertical direction; the left and the right supporting blocks
continuously push the left and the right outer sliders to move upwards; the left

and the right blades continuously move along the horizontal direction; and the



5

CA 02811196 2013-02-19

-12-

gear of the surface of the raw material, under the action of the left and the right
blades, i1s gradually increased until it is under the limit state, and forms a
two-way broaching gear;

Step 6: The oll hydraulic machine drives the upper die base to be
increased; the left and the right blades move back to the original place; and
one cycle of the broaching gear of the product is ended; and

Step 7: Afinished product is obtained after the broaching gear is taken out,

and the steps from Step 1 to Step 7 are continuously carried out.
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